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Description 

Technical Field 

pool, The present «^J^*££Z£ 
method for judging — cat» quaW 
nication system, and a program for causing 
to execute the judgment. 



Rank ground Art 

[00 0 2] .n techno.og.es for i^SiS 

'there has been used atechmque M enco 
means of a vocoder to transm* *m im** "PERSONAL 
pl , that dj^tjdh aF^- ATON SYS . 
DIGITAL CELLULAR . . . ^ Association of Radio 
TENA RCR STD-27 Rev.s.on 4 JyAsso 
industries and Businesses, ^ sufr , 
with the development ^^^^^timeeven 

at a much low bit rate on the L also 

using a small ^"J^^jSui-t™-*- 
been used in such appfications m neces 
sionchanne.whc«ec^mu^onq^^ 

tect or correct the errors. technique. 

correct errors. that 5s small in 

[00051 However, in case o t voi ^ rf 

the amount of the data -^^^ient sound 
the CRC codes is given so tran smis- 

s,on * . eoix/e the problem, it is con- 

100061 As a ^nn,que to sofve the P ssion 

ceivable that comnnun.ca1.or. ■ * d voice data 

channel is to ***^^ZlZ*a^^ 
, n agoodcond,.on Jjj^ voices t0 be 

[ tt is conceivable that, for f ^^^^nsmitted 

symbols ^^.^s^Toii-ed form, a 
in the frequency shirt keying ^ > |(je at a 

receiving device measures an of tne base . 

Nyq uist point ^X^X^ P-~ 
band signal are ~nverg^ on tiv ' te . |deal 

r e ^:rre^ 



bandsignalobtaine^ 
:ST^—^ee, the measured va.ue 

and the ideal value. , , of sa mpling of 
5 [0 0081 However. comp.ex calcula- 
te baseband signal and be tweenthe 
Uonarerequiredtodeterm^ 

"etea^ 

- ;Sat^ 

transmission. technlt , ue , it is also conceivable 

[00091 As another tecnmqu subjec ted 
U for example, when vo« * communication 
„ to the forward *™ ™ n *«™JZn9 side of the voice 

in the process of provWing ihe FEC. and 

[0010] However.theprocessorp datatnat has 

20 theprocess ^^'"lJ a Xh^rnplex.Tbis results 
beensubjectedtotheFECarebot v 

m a complex ^^^l^ emM o,c^ 
andreceivethevoicedata anditwrn ^ 

real time voice ^^^Zpper limit and if 
25 error corrections has a P^*™"^ upper limiL 
the number 

thenumberoferroneousD.ee Tnere f or e. ac- 

the voice data. mixed with noises, 

voice transmission. rt is also conceivable 

30 SOTi^l•'••»*-" ,, - ,, - , * ,, 

55 A "rr^""- 

,„„ aver a9 es on a °' * V".„* .. tt» voice 
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voice transmission, as is thp rpco *u , 
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Disclosure of fh* Invention 

moifii t#% ^ u- H , lu y w,rn a simple construction 

is essentially composed of- 1^ invention 
owning *^ZV" g ^£2Z~ 

quenceofmult.Wlsyn.boteandJudgingtneTvmL!^ 
resented by the baseband signal and V ^ 

and at least a portion of the ^mboHh^S ZT X 

nSelre 0 " ^ 3 * - A - P^E 

[001 8] The communication quality iudoino 
eratively identifies the number of S£S3STT P " 
the predetermined value or the niSSSJSSS 
mrss.ng the predetermined value among S ^222 
b-ts contained in the symbo, that contains"! »2 £j 

IS^ET portton - and jud9es the 

fied resui tranSm » SSio " Chan - ^ed on the identi- 

£°f 9 I ^ communic a«on quality judging device mav 
be further provided wfth a data changing means fo7 J 

qualrty judging means does not satisfy a oredeten^in^ 
condrtion. making a predetermined change 

tS^T^ rSPreSented by the ■»"*>' «~ inte 

[0020] Thedatachangingmeansmaybeprovidedwith 

T™* ° btainin9 a P™eter,hat7 efi nes 
at least a portion of the condition serines 

S e J^P^detemninedchange may include aproc- 
ess of substantially destroying the data to be transmit 
^presented by the symbol used to judge t^tToom 
mun^caton qua.Jty does not satisfy a prSeteS^on- 

[°° 22 r ""^predetermined change may include aproc- 
ess of replacng the data to be transmitted represented 
bythesymbolusedtojudgethatthecommun^ 
v7ou S °dl n0t 9 P™**""*" -ondition?^ 

bXt r e P reSemed by a P^iouW obtained 

by the symbol judging means. trained 



a^ccL^ P : edetermine ^"ange may further inc.ude 
a process of substantially destroying the data tobe trans 

s^ed S t h 0 " OWS : aSt reP ' aCed d3ta ™« t^Hs ^ p e 
* cawonoua,^^ 01 U " d * JUd9e that the co ^uni- 
^ on ^ a, rtydoesnotsa«sfya predetermined condition 

a predetemiined ^ - ^2 

data t0 66 transmi tt^ may be composed 

p P ! „ f T med Chan 9 e may include an attenuating proc- 
ess of chang.ng the data to be transmrtted represented 

-ty does not sahsfy a predetermined condition to a date 

SZ 5 l , Wh6n firSt is transmitted immedi- 

ately before second data to be subjected to the Tttenu 

pn^ssTh^ r bSen SUbjeCted ,0 a « a "X 
process, the attenuat.ng process provided to the second 

^ So to A 3 C ° mmunicati0 " q^lity judging method ac- 
svmhor „ °° nd ^ of the inv ention includes- a 
symbol judgmg step of obtaining a baseband signal reo 

ingthTi^ 
ao 1 9 ymb0 ' re P res anted by the baseband signal and 
a commumcation qua(ity judging step of judging S, mu 
nicahonquantyofatransm^ 

^ebandsigna. has been transmitted, based onco^m 
im* Ty jUd9Sd thS Symb0 'iudging step ' 
~ as f pro,; 2 IT ° f 3 bit strin 9 te languished 

be tranlS h P * M Stn ' n9 instituting data to 
betransm ( ttedre P resentedbythesequence ofsymbols 

seau e ' c f " P ?'° n ° f the Symbo ' be.on^o t e 
sequence of symbols containsabitbelongingtoThe pro! 

- mte e d var "nThe * * ^ a ^ 

thJ . ! u communication quality judging steo 

the number of redundant bits having me predeter^S 
value or the number of redundant bits 

cont h Va ' Ue iS identified among the redundant bL 

the protected port,on. and the communication quality of 
^t-sm^on channel isjudged based on &S£ 

[0028J A computerprogram according to a third asoect 
uaging step of obtaining a baseband signal represents, 
svmbl?^^ 

symbol represented by the baseband signal- and 3™ 

CSS 5 a? jud9in9 - wKSSC 

55 7- transmssion channel over which the 

^ d S ' 9nal h3S been transmitted, based oncontfn! 

JUd9ed " s V-bo, judging Z 

sucn iatln Pr ? 9rani C3USeS the com P uter tToperate 
such that at least a portion of a bit string is distinguished 
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the protected port.on, and judges me 
quality of the transmission channel based 

quality with a simple construct.cn. 



Rrirf Descrip" ™ " { th * drawings 



[0031] 



S5S=:=S5 

judging unit 

Mon.ta earn ing 2a m Iffijsrfee 

100321 S3S£EXSE5^~ 

„ith reference toll* * a ™ lr ' 9S - iminnm „ t „, « »oice 
transmitting and receiving y transmit- 

SS - ™ - •» 

and .' K to and from each other over an ex- 

ST u - — 

packet network and thelike. 



device T and a reception device R- transceiver 
[0035] The transmission devce T 'n ^ 
TR1 generates frequency shrtt e 
waves representative of voices and transm ^ 
5 reception device R In the ™^™™„ esiUe FSK 
ception devfce the 
modulated waves to reproduce the voice s.^ y 

transmission device T in the ^voices and 

FSK modulated waves in ° the tran sceiv- 

,o tmn-ritetl^te*.'*^^^ transceiver 
er TR1 . and the recepto^ R t<> reproduce 
TR1 receives the l~fc>* mouu,a 

the voices. novices T in the transceivers 

ceiversTRl ana i transmission 

transceiver TR1 (orTRZ) ana each other. 

25 thereceptiondeviceRmayb^jfterentfra ^ 

Alternatively, the ™ an(V ordes- 

adapt edtoa^ 

tination to the FSK ™^^ W hile tneir own reception de- 
own transmission waves that have 
30 vice R handlesonly the t ^^^ daMMt , or the 
its own identification appended as adest^ ^ ^ 

FS K reproduced. 
^^^^^ 

< 0 ^.rr— atewitheachotherinhalfduplexop- 
TinthetransceiversTRI andTRS .s 

lequence of muftipleframesandprovidedtothe vocoder 
unit T2. 
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P041J Each frame generated in the voice input unit Tl 
consists of waves that cone*™^* ^'"puxunit n 
obtained by dividing^ »1™ ° nesound ^gmer,t 

[0042] Each of the vocoder unit T? ir,,= rf • 

ess unit T3, and baseband s Z I ,nterieav,n 9 P™> 

composed of a processor l!S 9 ene ^,ng unit T4 is 

interleaving process uS an H »1 

the voice input unit T1 3me 9 enerati °n in 

«* prided teSS^* 
the Werteavlno DroceJ T» ™ • ' * nd <"<»">°» » to 
*°™ can be SSSSV « 2 ^T" "* 
bamesdencnbedabove KoecZ, « < °'"*' 

important voice data of m h»o example, most 

nf ^« K Jt , . 1 8 brts » unprotected voice data 

of 26 bits, protective data nf k-^ 

data of 5 bits. 3 brtS ' and error detec «on 

[0045] The most important voicp rtoto 

generate the vocoder output data 111! . ° 
Hnta *k . ^ aaia. i ne unprotected voic^ 

IS; 

unprotected .ofce 2 end Z "T' 1 "' 1 ™" a*. 



EP 1 732 258 A1 



8 



15 



20 



30 



40 



45 



50 



s ble. Specially, the vocoder unit T2 may use a tech 

to pert™ * " f ° reXamP,e ' cod ng 
5 t? mo T he enCOdin9 " ,n this ca ^. the vocoder unft 

weiZw"? aC0UStiCa ' imp ° rtance «»S "o 

sss^sr as found in ,he pri ° r art d — ?« 

- and orote^ fve d Tf ° f V ° ice e rote ^ data of ,8 bits 
ana protectee data for error detection data of 5 bits and 

[0M9] The error detection data in the vocoder cutout 

[0050] The interleaving process unitT3 interleaves th P 
vocoderoutputdata provided by the vocod7un t tJ a n d 

£0051] That is, supplied with the vocoder output data 
by the vocoder unit T2, the interleaving proces^Ta 

cfflc Jlv 1 f f ° n thS VOCOder out P ut Spe- 
cmcally, as also shown in Figure 4 for examm 0 th~ 

^eavi ng process unitT3 tLni^SSS^ 
esses indicated as (A1 ) to (A3): 9 P 

bt 1 t ) rI? einterteaWn9Pr ° CeSS uni tT3combines each 
brt that consmutes the most important voice data 

t^TV" V ° COder 0Utput data * el b? 

hat consmutes the voice protective data one by one 
to generate 18 pieces of 2-bit data. However as 
shown n Fig U re4(b),thecombinatio n ofanyonheS 

8 Pieces of data is such that the bit that consmutes 

A2 > ZZr?™* ^ fe IOCated at the '^er Z 
(A2)The .nterleavmgprocess unitT3combines each 

brtthatco n^tutestheerrordetection data contained 
n the vocoder output data with each bit that con'i 

bv on! t?^^ ^ f ° r 6TOr detec «on data one 
by one to generate 5 pieces of 2-bit data. However 
as shown ,n Rgure 4 (b>. the combination of any of 

2!£f STV ^ fe SUCh that •» ** that con- 
st, tutes the protective data for error detection data 
is located at the lower bit 

(A3) The interleaving process unit T3 fragments the 
RguJf 4(aT P ' eCeS ° f *" d3ta - as shown * 
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ret III , rm ' ned 0rder that - as show n in Figure 4 
^ P ' 6 * mC,Udes 3 P° rtion in which the 2-b?t data 
obtained ,n the process (A,) or (A2) and the l£ data 
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■ ^ - nrocess (A3) are alternately arranged, 
obtained in the process erieavingproc- 
mn „, t n p-bit data generated by the inienedvii 

erating unit T4. As shown.ini at 
instantaneous ££^^3£ln one symbol 
a point of constant phwW P atton cone- 

section (a sect.on re P r ^ n ^nn that the value of the 
spondingto one symbol). A ^ um, 7^* e ^ur values 

(hereinafter referred to as symbo V ^ ^ 
shown in Figure 5. example, 

a symbol value of (+3). interleaved 

a symbol value of (-3) ' vofcedata an d error 

representativeofthemost '^ a ^°f s ^ bo , section 
detection data will be converted nto a s yn* 
having a symbol value of Jrijor(3 yin 

eaved frame is converted b ^ four types of 

^^e^ator unitTB is composed of a we,. 



Known frequency modulation 

tnat generates carrier signal 
the baseband J^J^ — the carrier 

generating unrt T4 to frequen y fet FSK) 

5 waves, and provides W unit T6. 

mo du.ated waves to the composed 

0,060] The ™™Xor^SW**o executed 

by the processor, and the like, ne p T1, 
,0 ments some or all functions o th T3 , and 
tne vocoder unit T2, ^^^^ imp.e- 
baseband signal generating unit T4 rr . y 

m ent functions of the ^^^ y6 „ comp osed 
po»1] The high frequency output £*TB ^ 
,5 of a high frequency ampf-fier an ant* n ^ 

SSS^S^i —on 

.ected by itself and have Boot Nyqu-st ch 
[0063] Symbols represented by the _° a 

-Sm^ 

at ,ve of he first type^ ^™ lues tnat ma y be taken by 
mum value of four symbol ya -Therefore, 

the symbol section of a ^constituting 

referringonlytothefirsttypeof symbol U 

detection data for it has a red undant ^ 

4 o [0 064] The transmissior ' ^^„ d sTgna. to in- 
as described above genets a baseba ^ ^ 

clud e aportion in ~£ ^ repre- 

of the first type of symbol and a symo teW 

m «.d mdddBttd waves numb e, 
hwp itis less likely tocause a nskoTiosmgd a y 

C6,V t unl m a demodulator unit R2, a symbol judgment 
,nput unit Ri , a aemuuu co mmumca- 

unit R3, *^^™7vZm*^9 «* 
55 tion quality judgment unrt R5, a voice a* 

Si? ^5!£SS'*- - B1 15 c0TOO t 

&.^..«1d90i«*»<daK l3 n*« 1 d.n=y»n. 
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SSSlflSS " reC6iVeS fr ° m the t-Bnsmission 
cnannel L, the FSK modulated waves sent bv a tan, 

•ator unit R 2 T 6 ? ^ Pr ° Vid6S » em to demodu- 
e?TR1 or tSp 9 6 ant6nna Pr ° Vided on the transceiv- 5 
foTthTh- h J ^ C ° mbine functio "s of the antenna 
for *e high frequency input unit R1 and the antenna for 

provided by the high frequency input unit R1 to restore 
EL/ 8 * " ' he symb °' "* R3. delnte,- 

[0069J Based on a instantaneous value at a Nvnnfet 
point of each of baseband signal provided by S 
modulator unit R 2 , the symbol judgment unrt 5 I 
shown schematically in (a) and (b) o'f Figure 7 fudges *s 
he symbol represented by a symbo. secL con 

es P ° in V and ' ^ °" *• W*""* rep oduc 
es data (Rgure 7 (b), corresponding to the interleaved 
frame generated by the interleaving p roce ss untt Ts t 

Z T^TST:™ T THe ~dir s Ihe' <. 
roo7oi q tne de,nter,eavin 3 process unit R4. 
Te2JeTr y ' *" Symbt >'i^- 1 unit R3 first, 
ue nf thTS C ! ete ' Tn,nes ""ether the instantaneous val 

thresbo,. (ThO) and .^an^^^ ^rr * 
frMrd threshold (Th-) and less than (ThO), or less t ha n 
(Th-) for each Nyquist point contained in he baseband 
signas prided by the demodulator una R 2 

S!L Jf 1 IT' the Va ' Ue of <"»*) * more than ( + 1 ) so 
and ess than ( +3 ), the value of (ThO) is more than M 
and less than ( +1 ), and the value of (Th) ™mo4 than f 

(Th + ) may for example, be ( +2 ), the value of (ThO) mav 
5£tt» ^ ^ — ° f ™ may. S s 5 

E n " ft is i"dged thatthe instantaneous value of the 
baseband signal at the Nyquist point is greater than or 
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ITS, k' 6 Symb °' jUd9ment unit R 3 then judges 
hat the symbol value of the symbol section con aining 
the Nyqu,st point is ( +3 ) andtherefore the symbol section 
represents symbol "01 ." fymooi section 

I [ ^n 3 L n f mi,ar,V - * * iS jUdged that the v alue is not less 

ZZT'r* ' eSS ,ha " the unit i ud 9- tha 'the 

symbo value of the symbol section containing he 
Nyquist point is and therefore tne n J h * 

not^TanCr' T " * * ^ ^ »• ^ 
es ( k and ' eSS tha " ^ the un « also judg- 

es thatthe symbol value of the symbolsection containing 
he Nyqu^t point is (-1) andtherefore the symbol section 

less than (Th-), the unit also judges that the symbol value 
of tt,e symbolsection containing the Nyquist point is/ 3> 

iuS th ^ T b ° ,S ° f ° ne '^rleaved^e are 
judged, the symbol judgment unit R3 then provides 1 

.eave" fLr COrrespondi " 9 * on. reproduced inter- 

JS deinterieavin 9 P^ess unit R4 considers 
the data provided by the symbol judgment unit R3 ^ 
•nterleaved frame, uses the MeiJZTZTreXo" 
vocoderoutputdata. The unit then provides the rested 

~rT ^ t0 the C °™°" 

to?h7 • t ? ecH5ca "y- ^PP'^d with data corresponding 
o the interleaved frame by the symbol judgment uT R 3 
hede ( nte ri eaving process unit R4 peiSlI 

~ g u d e T daS(B1,t ° (B ^ 



S de,n ter'eav,ng process unit R 4 identifies 1 3 
symbols mcludmg unprotected voice data among 
symbols contained in the interleaved frame provided 
by the symbol judgment unit R3 as 26-bit unprotect- 
ed voice data as a who.e. The deinterieaving p^ 
un rt R4 may, for example, identify the typeoTd'a 
contamed in the symbols based on the oLr of the 
symbols in the interleaved frame 
(B2) The deinterieaving process unit R4 separates 
each of 18 symbols including the most import 
voice data into the upper one bit and lower one bit 
among symbols contained in the interleaved frame 
The unrt then identifies 18-bit data consisting of ,8 

vSdaL UPPer ^ 38 m0St 

Sfbit T l e t deinter ' eaVin9 Pf0Cess unit R4 id entifies 
18-b,t data consBtmg of 18 pieces of lower one bit 

teeter d ProC6SS (B2) 38 the VOice £ 

Zl^l ^interleaving process unit R4 separates 
each of 5 symbols including the error detection d2a 
.mo the upper one bit and lower one bit among sym- 

idJnt? n T! dmtheinterieavedframe ^eunrttrn 
•denies 5-brt data consisting of 5 pieces of upper 
one bit data as the emor detection data 
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(B5 )The deinterleaving process unit R4 .denhfiesS- 
data consisting of 5 pieces of lower one bt date 
sepatted in the process (B4) as the protects data 

S process unit R4associates 
he most important voice data, unprotect.ve vo.ee 
Ze pStectL data (i.e. voice protective data and 
Active data for error detection 
detection data identified in the processes (B1) to (Ub) 
Ich other, and provides them to the commu- 
tation quality judgment unit R5 as data corre- 
sponding to the vocoder output data. 



15 



20 



25 



30 



35 



roOTTl The communication quality judgment unit R5 
,ng on the presence o. number of 

data contained in the vocoder output d ate « and mb 
les whether or not there is an en^eous S2). 
If it is determined that there is an error, the process p 

Sols? SnCother hand, « rtis determined that there 
nl irronius hit in step 82, the oo^^^ 

To STS^^ vocoder output data having 
vocooer o x fe g t|ve intege r), 

' data having identical content does net condone after ta 



prided to tha «*. daja reatonng ««■ 
.xaotple. desdoy tha voce*. « 

upper limit m (step S7). If rt is determine . 

i=£=3sS=== 

communication qualfry of the ^J^^ 
Thprefore given the value ot x d& a k . ,^„ h 

J^^o«co m munk^q«^.*«con^ 
.! ? th- nrocess of the communication quality judg 
\T,nS R5 at shol in Figure 8, the vocoder output 
S? ru^pro^ssedUrding to the following 
conditions indicated as (C1) to (C5): 



40 



45 



50 



55 



(C1)ir no errorisdetectedinthemost.mpodantvo.ee 
da a and tt is judged that the poorness x of commu- 
nStion quai is not more than the .ower Urn* n. the 
vocoder output data is handled as proper 
ySTnoenortedetectedinthemostimportantvo.ce 

date and rt judged that the poorness x of comrnu- 
nStionquSir islargerthan the lower Imrt n but not 
more than the upper rimrtm, the vocoder output data 

of Drevious vocoder output data. 

?C3 The vocoder output data in which an error is 

SScIedinthemostimportantvoicedataisalsohan- 

d^properatterttis replaced withcontent of pre- 
vious vocoder output data. ^-nrv.npd 
<C4) However, « there continue Predetermined 
Rmax pieces of replaced vocoder output data hat 
"2 matched (C2) or (C3) described above together 
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Si'thrHTt 66 ' ° f V ° COder OUtpUt data used *> re- 
place the data. vo,ces represented by subsequent 

vocoder output data that matches (C2) or (C?, a" 
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i bad fram^ ^ W ' th V ° C ° der ° UtpUt data Wfth 
15 fr^h maSkm9 PfOCeSS ° r pr °P er voc °der output 
th? vo r2 C ° mmUniCati0n ^a.ity judgment unit R5 
the vo.ce data restoring unit R6 converts encoded voice 
date cons.st.ng of the most important voice data and T 
to d, g(tal forniat1ed vojce data res 

waves.ndcatedbytheencodedvoicedata.andprovWes 

£0086, T^T R? Wfth 3 kn ° W " techn'C 
[0086] As a techn.que to convert encoded voice data 

LbTthafo^^ 

table that descnbes correspondence between codes 
and a database for the voice data are to be stored in 
the^oTc! daf *** ™* " l ° ° 6 r6ferenced 

^ da t f " c ;r p r din9 to the codes * the ««*3 

voice data, and the identified voice data is to bo 

^•^-^andft.nk.ioccmb.^e^'S; 

[0087] The voice output unit R7 is composed of for 
example, a digitai-to-analog (D/A) converter, an AF am 
plrfier, a speaker, and the like 

fromm SUPP " ed With the digf,al forma «^ voice data 
uTrV or^^ reSt0nn9 Un?t R6 ' «• voice outS 
for ~ 9 , t6S 3 V ° iCe Si9nal in an an «'<>9 format by 
SootT ,e V COnVertin9thevoic ^atafromd 9 igita.to a n 
atogjhe unrt ampiifies the voice signal and reproduces 
vo.ces represented by the voice signal by causino the 
amplrfied voice signal to drive the speaker 9 
[0089] The reception device R performs operations as 
descnbed above to receive the FSK moduLea waves 
transm-ttedbythe transmission device T and the likTand 
= uce voices represented by the FSK modulate. 

SS 901 .J" 16 reCeptbn devic ? R J' ud 9es the communica- 
tor, quairty of the transmission channel L based o n t7e 
result from s.mple processes in which the numberof data 
missmg a predetermined va.ue at the time wSmjSSl 
are restored from the received FSK modulatedTaVes 
among protective data having the predeteirn ined v Jue 
tawnfed in the symbols by the transmission device T 
and performs a bad frame masking process on the re- 
ceoln H ata ba o d °" the i ud 9 ma "t. Therefore he ^ 

ZTolZ: ^ JUd9e the -™ication 

quality of the transmission channel L with a simple con- 
structs even when there are a large numberToiteTn 

teethe data may be .ncreased while simpleness and rap- 



munfit are ^T* ln Pr ° CeSS of i u °9 in 9 th * oom- 
mun.cat,on quality, so that the communicatL quality 
may be judged accurately y 
[0091] Additionally, in the FSK modulated waves 

T Sm T ^ transmissio " ^vice T, as described 
above, there are two possible symbol values that may 
be taken by the symbol representative of data foMhe 

d n et!Lr P °H rtan ? 0rti ° n ° f enC ° ded VOice data ^d error 
detection data for it. while the interval between symbol 

values ,s substantially increased. Therefore, the reTep 

toon device R provides for good restoration of these sym- 

S rhearran9ementofthev oicetran S mi SS ionand 

» Sm fT ' S T ' imited to those described ab °-- 

[0093] For example, any portion composed of a proc- 
essor among portions in the transmission device T and 
recepnon device R may be composed of a special pur 
pose electronics instead of the processor. Additional* 
any number of bits may be used for various data rep e- 

Z ^ ° f V ° iCeS " deSCHbed ab0Ve a " d *™ 

£001 w A " y ak ° be Used t0 encode voices by 

the vocoder unit T2. which may further perform proves/ 
es on the encoded voice data, such asL fZZTe^r 

Zn 7 (FEC) - Additionaf V. the error detect' date 
may not necessarily be composed of the CRC code7 
and may be created by the check sum, parity codes and 
anyoth ermethods. Alternative*, err o ; correction codes 
so r ooL b rr ed ^ Stead0f * eerrordetection data. 

[0095] naddrtion, the data to be transmitted may not 
necessanly be representative of voices, and any date 
may be used provided that it may be represented as^ 
sequence of codes. Therefore, the data may be reore 
sentative of, for example, images. The vocodeTuX" 

any c^a ^ * 

[0096] The voice input unit T1 may use any technioue 

toW^SS^r***"* 1 3Sthe univ ersal serial 
mi) so L f J - 94 ' a " d Ethemet (Mistered trade- 

STfc date * J*'"' thr ° U9h thS Seria ' interface «"d 
ml ? at ,S extem£ % transmitted in an serial 

vided wrth a record.ng media drive device such as a CD 

to be tnsre d eCOrd,n9 ^ reCOrdad da ^ 

*> Emm^f ^ maSking Pr ° Cess by 
be hmrted to that described above, and therefore for ex- 

« be l^er ? ! ««o of voices in this case may 

uation Z o . extentthan . for example, the atten 

before 2 ^2? t0 t V0C ° der ° UtpUt data -mediateV 

duced so tha S ° UtPUt data Wh ° Se 9 ain is to be re 
o-uced, so that vo.ces are reproduced in such a way that 
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whenvocoderoutputdatahavingerroneouscontentcon- 
tinues ^ sound volume is reduced as the cont.nuat.on be- 

p „ has b een reduced continues in a predetermine 
Tumber of Tmes. the communication ^ Judgm- 
nit R5 may then mute voices .represented * 
auent vocoder output data applicable to (C2) or <C3) 
?00981 The data subjected to the bad frame masking 
process which reduces gains, may not necessar.lv be 
S3 to vocoder output data representative of vo^ 
^ d *e bad frame masking process may be performed 
on data representative of any variable having amplitude^ 
tO^m The conditions under which the communion 

orolesi may not be limrted to those described above and 
P m a bearbLrily specified. Therefore for 
"umber of erroneous bits in the protege ^ 
classified into four or more cases, and each case may 

^ior determine the content of the bad frame ma long 
Lcess based on the identified number. Additionally^ 
S of erroneous bits or correct bfc .may ^not neces^ 
sarih/ be identified for the entire protective data, and rt 
Sy y be1dentr,edfor,for example, e^vo^tec- 
Tve data or protective data for error detection data 

operation, the reception device R may provide af unction 

nUmmunication quality judgment :un*R6 ^ay be pro 
vided With, for example, a switch, a 
tout devices for inputting the parameters. Alternatively 
Te unTmay be provided with a seria. interface crcurt or 
^ cordt g media drive device to externally obta.n sena.^ 
parameters or to read parameters recorded 

Tajmbo. having more than four values. J-J-jJ^ 
symbol value obtained by adding a redundant brUo data 
tobe transmitted may not necessanty be he — 
or minimum value of multiple possible 
sufficient to have the minimum value of "«*JJJ£ 
between symbol values of two symbols different from 
T^thi which is larger than the minimum value in 

moT The symbol represented by the baseband sig- 
nal may not necessarily be defined to make a senes . of 
Gray code when arranged in descending (or ascendmg) 



t~thet^^^ 

roXhfm^^^ 

—rap 

» keying (P8K) modulate d -aves for examp^ 

' TR1 nnd T R2 may transmit and receive muuu 

- S=SS£322 

magnetic waves propagate, or may JR1 
nication line that directly connects the J^^V^ 

"SeJ, • wgh ft»q".™* ""Pi*". a " d " ke ' 

the tnatsmisston device T and at least a portion of func- 

Sr^»'"''« sre ' :e,,re ' i,hemod "' a,e< ' wavss 
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£2 an OS t T' aPP,iCati0 " P-*"" «"*rcon- 
ronii 2f P P rocesse * Ascribed above 

JoJ™ f ^ temat,ve| y- an OS is responsible for a 

portion of the process* n rth a a 
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Claims 

1. A communication qualityjudging device comprising: 
a symbo, judging means for obtaj 

tilevel I symbols and judging the symbol repre- 
sented by the baseband signal; and 
acommunicationqualityjudgingmeansforjudg- 

Znn T mUn ' Cati0n qua,ity of a transmission 
channel over which the baseband signal has 
been transmitted, based on content of thesym 
bo. judgedby the symbol judging means, 

TuITJh 31 ' eaSt 3 P ° rtfon ° f 3 bit strin 9 «• distin- 
gu shed as a protected portion, the bit string consti 
tufng data to be transmitted represented TytheTe 

K f , symbo,s ' 30(1 at ,east a °t tVe s e ; m e . 

a bh S 98 10 ^ S6qUenCe ° f contains 
Sant bfhT 9 10 the P rote «^portion anda redun 
dant bit having a predetermined value, and 
wnerem the communication quality iudaina m«ne 
■dentifies the number of redJndam 
predeterrn.nedva.ue or the number of redundant bte 

Z?£ P redetem,ined Va ' Ue "«» the redun' 
dant ^ . n the symbo| 

betongmp to the protected portion, and judges the 
communicat.on quality of the transmission channel 
based on the identified result. 

for ? hJ; fUrthercom P ri ^s adatachangingmeans 
for, if the communication quality judged by the com 
mun.cat.on qualityjudging means do'es no" satisfy a 
Predetermined condition, making a predetermined 

the Z b ° 0 ! h u e d ! ta to * transm ^ -presen7ed by ss 
me symbol used /n the judgment. 

The communication qualityjudging device according 
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to chum 2. wherein the data changing means com- 
poses means for externally obtaining a parameter 
that defines at .east a portion of the condition 

"nie communlcatlon qualityjudging device according 
^uZ " * Wherei " P re **ermined changf 
data rn h f r0CeSS ° f Substan «a.ly destroying ,he 
data to be transmitted represented by the symbol 
used to judge that the communication quality does 
not satisfy a predetermined condition. 

i- Thecommunicationqualityjudgingdeviceaccordina 
to any one of claims 2 to 4, wherein the P redet er 

z ai o b rr inc,udes a process ° f 

data to be transmrtted represented by the symbol 
used to judge that the communicationVa^Toes 

data represented by a symbol previously obtained 
by the symbol judging means. 

The communication qualityjudging device according 
EE" 5 ' Whereinthe P redete ^inedchangeCer 
SJL't Pr0CeSS ° f subs ^tia.ty destroying** 

thanh f represented b V symbol used to judge 
thatthe communication quality does notsatisfy a pre 
determmed I condition, when more than a predeS- 
m.ned number of replaced data continues 

^communication qualityjudging device accordinq 
to any one of claims 2 to 4, wherein the data to be 

£™Tof: S C ° m P° Sea - data representative * 
strength of a variable, and 

procSTJ" 611 96 inC ' Udes an atten ^ing 
reSnted h 1 9 '" 9 data f ° be transmitted rep 
resented by the symbol used to judge that the com- 

Z n Sr t d ° eS n0t Satis * a PredetemSed 

cond.t.on, to a data equivalent in which the variable 
represented by the data is attenuated. 

' tocrmTwT ati ™ 

to claim 7, wherein, when first data, which is trans 

eTto Z 1 attenUatin 9 P roce ^- has been subject- 
ed i to the afl tenuating process, the attenuating proc- 
ess prov.dedto the second data consists of a pmcSs 
of chan gin g the second data to a data equXnHn 
" T Variab ' e re P^"ted by the second da a 
s attenuated at an attenuation ratio larger than tS 
for the vanable represented by the first data 

stauei? 3 f aSeband Si9na ' tentative of a 
svS mUtt " eVel ^ mbols and j^ging the 
symbol represented by the baseband signal! 
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iudgingcomrnunicationquafityofatransm^on 
channel over which the baseband s.gnal has 
be en transmitted, based on content ot the sym- 
bol judged in the symbol judging step. 

wherein at least a portion of a bit string is distin- 
S2S a" a protected portion, th. b, string const, 
Lna data to be transmitted represented by the se 
ouencelf symbols, and at .east a portion of the sym- 

a bit belonging to the protected portion and a redun 
Hant bit having a predetermined value, and 
^ In "m the communication quality judg^ -J. 
th* number of redundant bits having the predeter 
^nedvatUrthenumberofredundantbitsm^ng 

Z Predetermined value is identified among the re- 
dund^rts contained in the symbol that contains 
fbftbetngingtothe protected P^on. andthecom^ 
Ration quality of the transmission channel « 
judged based on the identified result 

! o. K computer program causing a computer to execute 
the steps of: 

obtaining a baseband signal representative of a 
feq ence of multileve. symbols andjudg.ng the 
symbol represented by the baseband signa!, 

fudging communication qua«ty of atrans^on 
chaVel over which the baseban s gna. has 
been transmitted, based on content of the sym 
bol judged in the symbol judging step. 
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tuting data to be transmitted represented by the se 

====== . 

mrned^ueorthenumberofradundantbitem.ss^ 
judged based on the identified result. 
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FIG. 2 




VOICE 



14 



EP 1 732 258 A1 




16 



EP 1 732 258 A1 




17 



EP 1 732 258 A1 



FIG. 6 
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FIG. 8 
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